Involvement of a p38 mitogen-activated protein kinase phosphatase in protecting neonatal rat cardiac myocytes from ischemia.
Our recent results showed that extended p38 mitogen-activated protein kinase (p38) activation during ischemia leads to cell death, at least partly through apoptosis, in neonatal rat cardiomyocytes. However, other studies have shown that p38 activation during a short preconditioning treatment protects cardiomyocytes from ischemic cell death. This suggests that the duration of p38 activation determines its cellular function and therefore inactivation of p38 by phosphatases may play an important role. In neonatal rat cardiomyocytes, we used the tyrosine phosphatase inhibitor, vanadate, to prevent p38 inactivation, thus extending the strength and length of p38 activation during ischemia. This resulted in higher susceptibility to cell death from ischemia in a dose-dependent manner and over time; the additional damage induced by vanadate was inhibited by SB203580, a selective inhibitor of p38. We conclude that a tyrosine phosphatase is inactivated during ischemia, resulting in prolonged p38 activation which causes cell death.